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Abstract
We study the finite-temperature effective potential of the Minimal Supersymmetric Stan-
dard Model, in the limit of only one light Higgs boson. Because of the large top Yukawa
coupling, there can be significant differences with respect to the Standard Model case:
for given values of the Higgs and top masses, little supersymmetry breaking in the stop
sector can make the phase transition more strongly first-order. After including the full
structure of the stop mass matrix, the most important experimental constraints and the
leading plasma effects, we find that the present limits on Higgs and squark masses are still
compatible with the scenario of electroweak baryogenesis, in a small region of parameter
space corresponding to mh <∼ 70 GeV and mb˜1
<
∼ 105 GeV.
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1. The possibility of generating the cosmological matter-antimatter asymmetry at the elec-
troweak phase transition has been the subject of lively discussions in the recent literature (for
updated reviews and bibliography, see ref. [1]). Many difficult problems must be faced by any
attempt at a quantitative model of electroweak baryogenesis, some of which are still await-
ing definitive answers. Nevertheless, it is well established that the transition must be rather
strongly first-order to avoid washing out any previously generated asymmetry1. As an approx-
imate bound for the single-Higgs case one can take [2]
v(Tc)
Tc
>
∼ 1 , (1)
where Tc is the temperature at which the symmetric minimum is degenerate with the symmetry-
breaking one, characterized by a vacuum expectation value v(Tc). In the Standard Model (SM),
this condition turns out to be incompatible with the experimental limit [3] on the Higgs mass,
mh > 60 GeV (95% c.l.) , (2)
even after implementing the presently known techniques [4,5] for handling the infrared prob-
lem. Simple extensions of the Standard Model, however, could still be acceptable candidates
for electroweak baryogenesis [6]. Among them, a particularly attractive one is the Minimal Su-
persymmetric extension of the Standard Model (MSSM). In the MSSM (for a recent review see
ref. [7]) there can be extra CP-violating phases [8] besides the Kobayashi-Maskawa one, which
could help in generating the observed baryon asymmetry [9]. In the following, we shall deal
with the effective potential of the MSSM (for simplicity, in the limit mA →∞ with tan β fixed,
corresponding to only one light Higgs with SM-like properties), to check whether conditions
(1) and (2) can be simultaneously satisfied for some acceptable values of the parameters. Only
in that case can there be room for some particular dynamical mechanism to work2. Previous
investigations have been carried out in ref. [10], using the T -dependent one-loop potential and
assuming a universal soft supersymmetry-breaking mass for all squarks (other, more model-
dependent considerations have been made in ref. [11]). In this paper, we improve over the
previous analyses in two respects. First, we account for the full structure of the top-squark sec-
tor, which, because of the large top Yukawa coupling, is the only possible source of important
deviations from the SM case, and we discuss the most important phenomenological constraints
on the stop parameters. Second, we resum the leading plasma corrections to gauge and scalar
boson masses, taking into account the enlarged particle spectrum of the MSSM: we compute
additional contributions to vector bosons self-energies, as well as entirely novel effects associated
with stop squarks self-energies.
The MSSM contains two complex Higgs doublets, H1 ≡
(
H01
H−1
)
and H2 ≡
(
H+2
H02
)
, and
its tree-level potential reads, in standard notation [7]
V0 = m
2
1 |H1|2 +m22 |H2|2 +m23 (H1H2 + h.c.)
+
g2
8
(
H†2~σH2 +H
†
1~σH1
)2
+
g′ 2
8
(
|H2|2 − |H1|2
)2
. (3)
1We are not considering here the alternative possibility of a net (B − L) generated before the electroweak
phase transition.
2One cannot rigorously exclude that large non-perturbative effects, not accounted for by the existing calcu-
lations, could modify the predicted values of the sphaleron energy and of v(Tc)/Tc: we have nothing new to say
in this respect, and in the following we shall disregard this possibility.
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It is not restrictive to assume that the only non-vanishing vacuum expectation values are v1 ≡
〈H01 〉 and v2 ≡ 〈H02 〉, both real and positive. Then, at the classical level, all Higgs masses
and couplings can be expressed in terms of tanβ ≡ v2/v1 and mA = |m3|
√
tanβ + cot β. Zero-
temperature quantum corrections can be easily handled in full generality. At finite temperature,
however, the analysis becomes much more complicated. Besides the obvious difficulty of studying
a T -dependent potential in two variables, one might envisage the possibility of different non-
trivial minima: some of them could break CP [12] or other symmetries of the MSSM, and it
is not inconceivable that the phase transition might take place in two or more steps [13]. To
simplify the problem, we consider here the limit mA → ∞, with tan β fixed. In this limit the
low-energy theory contains the single Higgs doublet
Φ ≡ cos β H1 + sin β H2 ,
(
H1 ≡ −iσ2H∗1
)
, (4)
with a tree-level potential of SM form, but with a special value of the quartic coupling. Calling
φ/
√
2 the constant background value of the real neutral component of Φ, and restricting our
attention to the φ-dependence, we can write
V0 = −µ
2
2
φ2 +
λ
4
φ4 , (5)
with
λ =
g2 + g′ 2
8
cos2 2β . (6)
In this case, the physical Higgs boson has couplings to vector bosons and fermions of SM
strength, and in first approximation the limit of eq. (2) still applies. In general, m23 is an
independent, soft supersymmetry-breaking parameter, so that one can formally take the limit
mA → ∞ while keeping all the supersymmetric particle masses finite. To decide whether this
approximation is physically justified, one would need to know about spontaneous supersymmetry
breaking in the underlying fundamental theory.
2. It is already clear from previous studies [10] that the only numerically relevant contribu-
tions to the one-loop finite-temperature effective potential of the MSSM (at the level of precision
required by the problem under consideration) are, besides the SM ones, those associated with
the stop squarks. It is then important to identify the region of the top-stop parameter space
that is already ruled out by experiment. In the conservative limit of negligible mixing (as we
shall see later, this is the most favourable situation for baryogenesis), the field-dependent stop
and sbottom masses are given by
m2
t˜L
(φ) = m2t (φ) +m
2
Q3
+D2
t˜L
(φ) , m2
t˜R
(φ) = m2t (φ) +m
2
U3
+D2
t˜R
(φ) ,
m2
b˜L
(φ) = m2b(φ) +m
2
Q3
+D2
b˜L
(φ) , m2
b˜R
(φ) = m2b(φ) +m
2
D3
+D2
b˜R
(φ) ,
(7)
where mQ3, mU3 and mD3 are soft supersymmetry-breaking parameters for (t˜L, b˜L), t˜R and b˜R,
respectively, and (q = t, b)
D2q˜L(φ) = m
2
Z(φ) cos 2β
[
T3L(q˜)−Q(q˜) sin2 θW
]
, D2q˜R(φ) = m
2
Z(φ) cos 2β
[
Q(q˜) sin2 θW
]
.
(8)
2
The field-dependent masses for the gauge bosons and the third-generation quarks are given by
m2W (φ) =
g2
4
φ2 , m2Z(φ) =
g2 + g′ 2
4
φ2 , (9)
and
m2t (φ) =
h2t sin
2 β
2
φ2 , m2b(φ) =
h2b cos
2 β
2
φ2 , (10)
where ht and hb are the top and bottom Yukawa couplings to H
0
2 and H
0
1 , respectively.
To discuss the experimental constraints, it is appropriate to treat mQ3, mU3 and mD3 as
independent parameters, unrelated to the soft supersymmetry-breaking masses of the first two
generations. Specific models for the spontaneous breaking of local supersymmetry can predict
some correlations among mQ3, mU3 , mD3 and the other parameters of the MSSM, but we would
like here to be as general as possible. Due to the smallness of mb, bottom and sbottom loops do
not play any important role in the description of the electroweak phase transition, so that we
only need to consider the constraints on mQ3 and mU3 . Nevertheless, SU(2)L-invariance implies
the equality of the soft masses for t˜L and b˜L: a strong constraint on their mass then comes
from the fact that the decay Z → b˜Lb˜L has not been observed at LEP, either directly or via
its contribution to the Z-boson width. Since the Zb˜Lb˜L coupling is not particularly suppressed,
being proportional to | − (1/2) + (1/3) sin2 θW | ≃ 0.42, we can infer mb˜L >∼ 45 GeV. Such a
result translates into an excluded region in the (mQ3 , tanβ)-plane, the one to the left of the
solid line in fig. 1a: contours corresponding to higher values of mb˜L are denoted by dashed
lines. Direct squark searches at hadron colliders [15] do not provide model-independent limits
on the squark masses of the third generation. First of all, the published limits assume five or six
degenerate squark flavours. Secondly, even under such an assumption, the limit on the squark
mass evaporates for a sufficiently large mass of the gluino or of the lightest supersymmetric
particle. Other, indirect limits on mQ3 come from electroweak precision measurements, since
the t˜L–b˜L mass splitting can contribute significantly to the ρ parameter [16],
∆ρ(t˜, b˜) =
3g2
64π2m2W

m2t˜L +m2b˜L − 2
m2
t˜L
m2
b˜L
m2
t˜L
−m2
b˜L
log
m2
t˜L
m2
b˜L

 . (11)
In the SM, the leading contribution to ∆ρ comes from the top-bottom mass splitting,
∆ρ(t, b) =
3g2
64π2m2W
(
m2t +m
2
b − 2
m2tm
2
b
m2t −m2b
log
m2t
m2b
)
, (12)
but there are other contributions proportional to log(mh/mZ). In the case of a Higgs boson
relatively close in mass to the Z boson, as the one we are considering here, the latter contri-
butions do not play an important role, and the bound from precision electroweak data [17] can
be taken to be∆ρ(t, b) < 0.008, corresponding to mt < 160 GeV. In the MSSM, there are two
types of contributions to ∆ρ (defined in terms of LEP observables) that can give measurable
effects3. The first type is associated with the vector boson self-energies at zero momentum, and
includes the terms in eqs. (11) and (12). The second type is associated with the Z-boson self-
energy at Q2 ≃ m2Z : in the presence of supersymmetric particles (e.g. charginos) slightly above
3Indeed, a refined analysis of the indirect effects of relatively light squarks should involve a full one-loop
calculation of the precisely measured electroweak observables. However, this is beyond the aim of the present
paper.
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threshold, there can be large effects [18] that compensate the zero-momentum contribution.
Such cancellation, however, is only effective when considering LEP observables, but does not
play a role in the fits to low-energy data. To take this possibility into account, we shall impose
in the following the conservative bound ∆ρ(t, b) + ∆ρ(t˜, b˜) < 0.01. When the stop-sbottom
contribution is negligible, this corresponds to mt < 180 GeV. In the general case, this bound
is represented by the solid lines in fig. 1b: for each indicated value of the top-quark mass, the
region to the left of the corresponding line is excluded. For comparison, we also draw in fig. 1b
dashed lines that correspond to the value ∆ρ(t, b) + ∆ρ(t˜, b˜) = 0.008. We are not aware of any
model-independent bound on mU3 .
3. We now move to the construction of the one-loop finite-temperature effective potential
of the MSSM in the chosen limit. Keeping only the contributions associated with the gauge
bosons W and Z, with the quark t, and with the squark mass eigenstates t˜1 and t˜2, and working
in the ’t Hooft-Landau gauge and in the DR-scheme, we can write
V1 = V0 +∆V
(0) +∆V (T ) , (13)
where V0 has the form of eq. (5),
∆V (0) =
∑
i=W,Z,t,t˜1,t˜2
ni
64π2
m4i (φ)
[
log
m2i (φ)
Q2
− 3
2
]
, (14)
and
∆V (T ) =
T 4
2π2

 ∑
i=W,Z,t˜1,t˜2
ni J+(y
2
i ) + nt J−(y
2
t )

 . (15)
In eqs. (14) and (15),
nW = 6 , nZ = 3 , nt = −12 , nt˜1 = nt˜2 = 6 , (16)
y2 ≡ m
2(φ)
T 2
, J±(y
2) ≡
∫ ∞
0
dx x2 log
(
1∓ e−
√
x2+y2
)
, (17)
and Q is the renormalization scale (we choose for definiteness Q2 = m2Z). For arbitrary mixing
in the stop mass matrix4, the two field-dependent stop masses are given by
m2t˜1,2(φ) =
m2
t˜L
(φ) +m2
t˜R
(φ)
2
∓
√√√√[m2t˜L(φ)−m2t˜R(φ)
2
]2
+
m2t (φ)M
2
t
sin2 β
, (18)
where m2
t˜L
(φ) and m2
t˜R
(φ) were given in eq. (7) and Mt ≡ At sin β+µ cos β is a mass parameter
controlling the mixing in the stop mass matrix5.
In the chosen limit, the tree-level value of the Higgs mass is completely determined by tanβ,
mh = mZ | cos 2β|, and the stop masses can be obtained from eq. (18) by replacing φ with its
vacuum expectation value, v ≡ 〈φ〉. To compute the radiatively corrected Higgs mass, and relate
4The phenomenological constraints on the top-bottom-stop-sbottom sector discussed before can be trivially
generalized to the case of non-negligible mixing in the stop and sbottom mass matrices.
5In the general case, Mt = 0 would imply At = µ = 0. In the case we are studying, however, tanβ is not
a dynamical variable: Mt = 0 just defines the line µ = −At tanβ in the (µ,At) plane, and is consistent with
At, µ 6= 0.
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the renormalized parameter µ2 to physical quantities, one can easily adapt the calculations of
refs. [14]. Defining f(m2) ≡ m4[log(m2/Q2)− (3/2)], one finds
µ2 =
m2Z cos
2 2β
2
+
∑
i
ni
64π2
1
v
∂m2i (v)
∂v
f ′
[
m2i (v)
]
, (19)
and
m2h = m
2
Z cos
2 2β +
∑
i
ni
64π2


[
∂m2i (v)
∂v
]2
f ′′
[
m2i (v)
]
+
[
∂2m2i (v)
∂v2
− 1
v
∂m2i (v)
∂v
]
f ′
[
m2i (v)
]
 .
(20)
We are now ready to study the phase transition in the one-loop approximation. For simplic-
ity, we begin by choosing a universal soft mass, mQ3 = mU3 ≡ m˜, and negligible mixing, Mt = 0,
in the stop mass matrix. To illustrate the effects of the radiative corrections to the Higgs mass,
we plot, as dashed lines in fig. 2a, contours of constant mh (in GeV) in the (m˜, tanβ) plane,
for mt = 150 GeV. The pattern of variation of the stop masses is not particularly interesting:
within the intervals of m˜ and tan β considered in fig. 2a, one finds 140 GeV <∼ mt˜1
<
∼ 250 GeV,
145 GeV <∼ mt˜2
<
∼ 250 GeV. As for the phase transition, we display as solid lines in fig. 2a
contours of constant v(Tc)/Tc, obtained from the potential of eq. (13). We can see that the
constraints (1) and (2) are satisfied in this case for m˜ <∼ 120 GeV and tan β >∼ 2.1. On the
other hand, after imposing the further constraints of fig. 1 we can see that the above bounds
do not change appreciably, but the allowed region gets somewhat reduced. Imposing the more
stringent constraint ∆ρ(t, b)+∆ρ(t˜, b˜) < 0.008 would leave no acceptable region. At this level of
approximation, the only difference with the SM case is the inclusion of the stop contributions to
the one-loop effective potential. With those contributions removed, one would find for example
that mh > 60 GeV implies v(Tc)/Tc <∼ 0.6.
4. It is well known from SM studies that, to obtain a better estimate of v(Tc)/Tc for the
presently allowed values of the Higgs mass, it is of crucial importance to resum at least the
leading infrared-dominated higher-loop contributions to the T -dependent effective potential,
associated with the so-called daisy diagrams [4,5]. In practice, this amounts to computing some
T -dependent effective masses, m2i (φ, T ), for the light bosons of the model under consideration,
and to correct the potential of eq. (13) with the addition of
∆Vdaisy = − T
12π
∑
i
ni
[
m3i (φ, T )−m3i (φ)
]
. (21)
The sum in eq. (21) should run over all the bosons of the model whose field-dependent masses in
the relevant range of φ values are not significantly greater than Tc. Moreover, one must consider
separately the transverse and longitudinal degrees of freedom of the gauge bosons, since their
propagators are subject to different T -dependent corrections. In the SM, the most important
effect is the Debye screening of the longitudinal gauge bosons. The inclusion of this screening
[5] further reduces the value of v(Tc)/Tc. For example, in the SM with mt = 150 GeV and
mh > 60 GeV, the daisy-improved effective potential would give v(Tc)/Tc <∼ 0.45.
Similar considerations can be made for the MSSM, but with some important differences.
First of all, loops of supersymmetric particles can give additional contributions to the effective
gauge boson masses. Secondly, when mQ3, mU3 ≪ T the perturbative expansion in the stop
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squark sector, which is controlled by the parameters
αat˜1,t˜2 ≡
g2a
2π
T 2
m2
t˜1,t˜2
, (ga = g, g
′, gs, ht) , (22)
breaks down at φ values close to 0. Including the daisy diagrams amounts to a resummation
to all orders in αa
t˜1,t˜2
, and the Debye screening restores the validity of the stop perturbative
expansion. When mQ3 , mU3 ≫ T the perturbative expansion in the stop sector is valid for
all values of φ. In that case the daisy resummation is unnecessary but harmless, since the
relative contribution to (15) and (21) from t˜1 and t˜2 drops to zero. In the region mQ3 , mU3 ∼ T ,
the screening from mQ3, mU3 competes with the Debye screening, which has to be taken into
account. We then conclude that improving the theory by the daisy resummation is a consistent
procedure6 for the whole range of values of mQ3 , mU3, and one has to compute the T -dependent
self-energies for the stop sector, which involve gluon loops as well as loops of supersymmetric
particles.
The masses m2i in (21) are given by
m2WT = m
2
W (φ) , m
2
WL
= m2W (φ) + ΠWL , (23)
m2ZT = m
2
Z(φ) , m
2
γT
= 0 , (24)(
m2ZL 0
0 m2γL
)
= RV
(
1
4
g2φ2 +ΠWL −14gg′φ2
−1
4
gg′φ2 1
4
g′ 2φ2 +ΠBL
)
R−1V , (25)
m2h = (3λφ
2 − µ2) + Πh , m2χ = (λφ2 − µ2) + Πχ , (26)(
m2
t˜1
0
0 m2
t˜2
)
= Rt˜
(
m2
t˜L
(φ) + Πt˜L htMtφ
htMtφ m
2
t˜R
(φ) + Πt˜R
)
R−1
t˜
, (27)
where we have also included the Higgs (nh = 1) and Goldstone (nχ = 3) degrees of freedom, and
the rotations RV and Rt˜, which diagonalize the squared mass matrices for the neutral vector
bosons and the stop squarks, respectively. The symbols Πi denote the (leading) parts of the
T -dependent self-energies for the ith boson proportional to T 2. They are given by
ΠWL =
9
4
g2T 2 +
1
12
g2(cos4 β + sin4 β)T 2 +
{
2g2T 2
}
, (28)
ΠBL =
85
36
g′ 2T 2 +
1
12
g′ 2(cos4 β + sin4 β)T 2 +
{
26
9
g′ 2T 2
}
, (29)
Πh = Πχ =
1
24
[
3
4
(g2 + g′ 2)(cos4 β + sin4 β)− 2g′ 2 sin2 β cos2 β
]
T 2
+
3
16
g2T 2 +
1
16
g′ 2T 2 +
3
4
h2t sin
2 βT 2 +
{
1
8
g2T 2 +
1
24
g′ 2T 2
}
, (30)
Πt˜L =
4
9
g2sT
2 +
1
4
g2T 2 +
1
108
g′ 2T 2 +
1
12
h2t (2 + sin
2 β)T 2
+
{
2
9
g2sT
2 +
1
8
g2T 2 +
1
216
g′ 2T 2
}
, (31)
6In this paper we do not consider subleading corrections to the daisy approximation, which are controlled by
the parameters βa
t˜1,t˜2
= (g2a/2pi)(T/mt˜1,t˜2).
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Πt˜R =
4
9
g2sT
2 +
4
27
g′ 2T 2 +
1
6
h2t (2 + sin
2 β)T 2 +
{
2
9
g2sT
2 +
2
27
g′ 2T 2
}
. (32)
The previous expressions correspond to maximal screening, i.e. to the case where all supersym-
metric particles (except the Higgs bosons which become superheavy in the limit mA →∞) have
masses smaller than or of the order of the critical temperature, and thus contribute to the self-
energies. Terms outside curly brackets correspond to the contribution from the SM particles and
the squarks of the third generation. Terms in curly brackets correspond to the contribution from
supersymmetric particles other than the squarks of the third generation, i.e. sleptons, squarks
of the first and second generations, charginos, neutralinos and gluinos. The self-energies for the
case of minimal screening, i.e. when the only light supersymmetric particles are the squarks of
the third generation, can be read off (28)–(32) by removing the terms in curly brackets. Since
gluinos provide the main contribution, O(g2s), from the terms inside curly brackets, the cases of
maximal and minimal screening can be thought of as cases of light and heavy gluinos. In partic-
ular, in the case of minimal screening the inclusion of light neutralinos, charginos, sleptons and
squarks would not alter significantly the corresponding numerical results, and scenarios where
the lightest supersymmetric particle is a light neutralino or a sneutrino are not excluded by our
analysis.
The effects of including the resummation of the daisy diagrams, for the cases of maximal
and minimal screening, are illustrated in figs. 2b and 2c, respectively. One can see that the
allowed region can shrink considerably with respect to the one-loop approximation. In the case
of maximal screening (which we use to emphasize the effect, but is not likely to correspond to
a real situation) no acceptable points are left in the (m˜, tanβ)-plane. In the case of minimal
screening, which should be interpreted as our best guess for a realistic situation, the acceptable
region is reduced to a small triangle corresponding to 20 GeV <∼ m˜ <∼ 85 GeV and 2 <∼ tanβ <∼
2.8. Again, no acceptable region would be left if we had assumed the more stringent bound
∆ρ(t, b) + ∆ρ(t˜, b˜) < 0.008.
We now want to discuss the dependence of the results on the top-quark mass and on the stop
mixing parameter, which is illustrated in figs. 3 and 4, respectively. In figs. 3a and 4a, solid lines
correspond to the stop squark masses, the dashed lines to the Higgs mass, and the remaining free
parameters are fixed to the representative values m˜ = 50 GeV, tan β = 2.25, Mt = 0 (fig. 3a)
and mt = 150 GeV (fig. 4a). The dependences of v(Tc)/Tc are illustrated in figs. 3b and 4b
(solid lines), respectively: one can see that the most favourable situations are obtained for large
top mass and small stop mixing. As for the effect of the top-quark mass, however, one should
keep in mind the competing effect coming from the bound on ∆ρ, which disfavours situations
with large mt and small m˜. Using as before the conservative bound ∆ρ < 0.01, and working in
the approximation of minimal screening, we obtain solutions for 130 GeV <∼ mt <∼ 160 GeV. Had
we used the more stringent bound ∆ρ(t, b) + ∆ρ(t˜, b˜) < 0.008, we would have found solutions
only for 130 GeV <∼ mt <∼ 140 GeV.
Before concluding we would like to discuss the uncertainty in the definition of the critical
temperature Tc and its influence on the calculation of v(Tc)/Tc. We have defined Tc as the
temperature at which the symmetric minimum is degenerate with the symmetry-breaking one.
This definition does correspond to the onset of the phase transition, though the latter will take
place at a somewhat lower temperature Tph. On the other hand, the end of the phase transition
happens at a second critical temperature T ′c, which is defined as the temperature at which the
curvature of the effective potential vanishes at the origin. It is also clear that T ′c
<
∼ Tph, and so
v(Tc)
Tc
<
∼
v(Tph)
Tph
<
∼
v(T ′c)
T ′c
. (33)
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We plot the values of v(T ′c)/T
′
c as dashed lines in figs. 3b and 4b. The quantity v(Tph)/Tph lies
in the stripe between the solid and dashed lines. We have adopted in this paper the bound
of eq. (1), which is consistent with the bound v(T ′c)/T
′
c
>
∼ 1.3, which was used in some of the
previous analyses [2,5,6,10].
Finally, we need to discuss the effects of relaxing the assumption of a universal soft mass
in the stop sector. In this case one can take advantage of the fact that mU3 can be pushed to
very small values without violating any bound. The most favourable situation is the one with
large mQ3, so that the contribution to ∆ρ is negligible, and very small mU3 . One can then find
solutions up to the value of mt that saturates the bound on ∆ρ.
5. To summarize our results, the region of the MSSM parameter space that is still compati-
ble with the scenario of electroweak baryogenesis and with the present experimental constraints
is quite restricted. It seems unlikely that it can be matched with universal boundary conditions
on soft supersymmetry-breaking masses at the grand-unification scale, as is often assumed by
model builders. A thorough and reliable discussion of this point, however, would be rather
complicated. Moreover, there is no strong theoretical argument to forbid deviations from uni-
versality, especially in the stop-sbottom sector. In the case of general supersymmetry breaking
considered in this paper, the allowed region corresponds to a rather light spectrum in the Higgs
and stop-sbottom sectors, mh <∼ 70 GeV and mb˜1
<
∼ 105 GeV: these predictions should be defi-
nitely tested at LEP II in the forthcoming years. Our results are quite sensitive to the assumed
bound on ∆ρ: as is clear from fig. 1b, more stringent bounds on ∆ρ drastically reduce the
allowed region of parameter space. Finally, we would like to recall that our analysis was carried
out in the limit of a single light Higgs: as already mentioned, the case of small mA is much more
cumbersome to analyse and goes beyond the aim of the present paper.
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Figure captions
Fig.1: Exclusion contours in the (mQ3, tanβ) plane, for negligible stop mixing, corresponding to
different experimental constraints: a) the solid line corresponds to mb˜L = 45 GeV, the
dashed lines to the indicated higher values of mb˜L (in GeV); b) for each indicated value of
mt (in GeV), the solid lines correspond to ∆ρ = 0.01, the dashed lines to ∆ρ = 0.008.
Fig.2: Lines of constant v(Tc)/Tc (solid) and mh (dashed, in GeV) in the (mQ3 , tanβ) plane,
for mQ3 = mU3 ≡ m˜, mt = 150 GeV and Mt = 0: a) one-loop approximation; b) daisy-
improved, for maximal screening; c) daisy-improved, for minimal screening.
Fig.3: Dependence on mt of some relevant quantities in the representative case mQ3 = mU3 ≡
m˜ = 50 GeV, tan β = 2.25, Mt = 0: a) Higgs (dashed line) and stop masses (solid line),
in GeV; b) v(Tc)/Tc (solid line) and v(T
′
c)/T
′
c (dashed line), daisy-improved for minimal
screening.
Fig.4: Dependence on Mt of some relevant quantities in the representative case mt = 150 GeV,
mQ3 = mU3 ≡ m˜ = 50 GeV, tan β = 2.25: a) Higgs (dashed line) and stop masses
(solid line), in GeV; b) v(Tc)/Tc (solid line) and v(T
′
c)/T
′
c (dashed line), daisy-improved
for minimal screening.
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